Turkeys (Meleagris gallopavo) genetic diversity is in danger both in meat production systems and in the wild where subspecies integrity is at risk. Product characterization and differentiation could be an effective strategy to supply economical support in pure breed conservations strategies planning. A survey was conducted to characterize morphology of indigenous turkey in North West area of Tunisia. This study was performed on 201 turkeys (93 males and 108 females) adult age. The parameters measured were: body weight (BW), body length (BL), thigh length (TL), shank length (SKL), sternum length (SL) and beak length (BKL). The study was conducted to investigate the phenotypic diversity of turkey present in small backyard poultry operations. According to plumage's color, the following varieties were observed: white/Black (29.85%), Bronze (26.37%), black (22.89%) and red (20.89%). This is the first report about the phenotypic differentiation of indigenous turkey in Tunisia. Sexual dimorphism was in favor of the male (P<0.05), as expressed in all traits measured. The measurements performed on these parental animals showed no differences in weight and body conformation that would be related to the phenotypes. Except for the length of the beak and the length of thigh (P < 0.05). The correlation between weight and body measurements is significantly high. Phenotypic variability of indigenous turkey of Tunisia aid in the creation of efficient strains by the methods of breeding and selection.
Introduction
Poultry production has undergone rapid changes since 1940 when modern intensive production methods were introduced together with new breeds, improved biosecurity, and preventive health measures (Permin and Pedersen, 2000) . Poultry is now by far the largest livestock species worldwide (FAO, 2000a) , accounting for more than 30% of all animal protein. Turkey is either of two species of birds in the family Meleagrididae (order Galliformes). The best known is the common turkey (Meleagris gallopavo), a native game bird of North America but widely domesticated for the table. The other species is Agriocharis (or Meleagris) ocellata, the ocellated turkey. In Tunisia, breeding turkeys (Meleagris gallopavo) is practiced in either industrial or traditional mode. Industrial farming system is based on well-controlled conditions. Traditional chicken keeping is practised by virtually every family in rural Tunisia in general, and in Northwest Tunisia in particular because they provide protein for the rural population, create employment and generate family income (GIPAC, 2008; FAO, 2011) . Low Turkey production is due to the sensitivity of this animal to infectious diseases and the difficulty to cope to a difficult environment (Marchewka et al., 2013) and to the low reproductive performance (Zahraddeen et al., 2011) . The village poultry and the gradual improvement of turkey performance contribute to economic development. Unfortunately, in Tunisia, research on local turkey is very limited. Indeed, few studies have been done on local chickens in Tunisia (Bessadok et al., 2003; Moujahed and Hadded, 2011) . However, no study has been done on the local turkey in Tunisia. The main aim of this research is to study genetic diversity of indigenous turkey in the North West area of Tunisia.
Materials and methods

Area of study
The study on the phenotypic characterization of local turkey was carried out from September 2012 to March 2013 in three regions in North-West of Tunisia (Beja, Jendouba and Kef) (figure 1). North West of Tunisia is bounded by Mediterranean Sea on the north and by dorsal on the south. The climate is humid and sub-humid, with an average annual rainfall ranging from 1000 to 1500 mm / year for the humid climate and 600 to 1000 mm/ year for the sub-humid climate. The average temperature varies between 16 and 20°C (Stambouli-Essassi et al., 2007) . Figure 1 . Location of sites of study
Animals and Parameters measured
The questionnaire was concerned 60 farmers. A total of 201 turkeys adult age (93 males and 108 females) have been measured. Each animal has been the subject of a qualitative description (plumage, eyes and shank colors and beak shape), quantitative traits measured were the weight of body, length of body, length of beak, length of shank, length of thigh and length of sternum. Qualitative traits were described through visual observations. Body weight was measured using a mechanical balance of 50kg of capacity with a precision of 10g. The following body measures were then recorded using one ribbon meter; beak length (BkL) is the distance between the ends of the upper mandible and commissure of the down and upper mandibles. Thigh Length (TL) was taken as the distance between the hock joint and the pelvic joint. Shank length (SKL) is the distance between the calcaneus and the ankle. Body length (BL) is the distance between the tip of the upper mandible and the tail (without pen). Sternum length (SL) distance between both vertices of the sternum (pocessus carinae and processus xiphoideus) leaning the bird on its back ( fig. 2 ). 
Data analysis
Physical characteristics (colors of plumage, shank, beak and eyes, and beak shape) were expressed in percentage/frequency. Data were processed using the statistical software package SAS, version 9.2 (SAS, Institute Inc., Cary NC), a General Linear Model (GLM) procedure was used to analyze the effect of sex and phenotype; the relationships between variables were evaluated using Pearson correlation.
Results and Discussions Qualitative traits
The wide variation of plumage color of local population's turkey in the North-West of Tunisia indicates the existence of a genetic variability. According to this study, the local turkey populations in Tunisia consist of four phenotypes; the white/black (Figure 4 ) predominated (29, 85 %). In second place was the bronze (26, 37 %), black (22, 89 %) and red (20, 89%). These color frequencies are in disagreement to those of the study of Savage and Zakrzewska (2006) who found a frequency of 30% of bronze. The black color belong to the second most common type of coloration (26%), followed by the pattern of white feathers over all the body with areas of black feathers on the neck, back and wings. This phenotype has been found with a frequency of 22%. Turkeys are of different plumage colors: whit/black, bronze, black and red, these results are in agreement with the results of Halbouche et al. (2010) . However, Camacho-Escobar et al. (2008) revealed 11 phenotypes in Mexico. The wide variation of plumage color of local turkey could be the result of the genetic variation accumulated through centuries domestication of the species (Crawford, 1992) . In this study, turkeys white/black plumage has a higher frequency, When comparing the results of this study with other physiographic regions, black colored plumage is dominant in Morocco (benabdeljelil and Arfaoui, 2001) , Dalmatian (Kabalin Ekert et al., 2009 ) and Mexico (Cigarroa -Vázquez et al., 2013) . The descriptive of the morphometric characteristics were varied not only by plumage colors but by the shank and eyes colors (Table 1) . The shank varied from pinkish white (30, 85%), grey (22, 39%), black (19, 90%), white (6, 46%), brown pink (19, 90%) and dark pink (0, 50%). The predominant Eyes color was black (22, 89%), then brown eyes (77, 11%). Beak color varied from yellow (77, 11%) and black (22, 89%). 
Quantitative traits
The descriptive statistics of body weight and body measurements of the indigenous turkey by sex and phenotype are presented in Table 2 . Sexual dimorphism was in favour of the male (P<0.05), as expressed in all traits studied. With the males being significantly heavier (6.44 ± 0.68 kg) than the females (3.59 ± 0.27kg). The values were higher than those reported by Ogah (2011) from Nigeria turkey (3.38 Kg for male and 2.65 Kg for female, respectively), but lower than those reported by Kabalin Ekert et al (2009) In this regard, López-Zavala et al (2008) reported that the weigh ranged between 6.70 and 8.90 kg in males and between 2.90 and 4.35 kg in females contrast to males and females of this study. This variation in size of the male and female is linked to the effect of various hormones that leads to a different growth rate (Beaza et al., 2001) . Morphometric measurements (length neck, high, body, shank and sternum) of males in this population were higher than those of females. This result does not agree with those of Ekert Kabalin et al. (2009) in Dalmatian and Ogah (2011) in Negeria. However, the values (tarsus length, beack length and thigh length) of adult females were heaver than those observed by Halbouche et al. (2010) from Algeria turkey. Environmental factors play an important role in variation of size of birds. According to James (1970) , the variation in the size of the bird is due to the combined effects of humidity, temperature and altitude. Table 3 show body weight and conformation parameters in different phenotypes of adult turkeys. Body weight varies from 4.78 to 4.98 kg. It not differs significantly between the four phenotypes ( Table 3) . Parameters of body conformation (back length, tarsus length, and sternum length) did not differ with phenotype. Beak length and thigh length have significantly delayed depending on phenotype. The white/black, red and black phenotypes showed long beak than the bronze phenotype. Red colors were significantly higher thigh length compared to other phenotypes. (2007) showed the black and the bronze colors had the highest value compared to the values of this present study.
Correlation between body weight and body measurements
The correlation between body weight and body measurements are shown in Table 4 . The body measurements are highly correlated (P <0.001) with body weight, ranging from 0.82 for the beak length to 0.91 for the sternum length and thigh length. Similarly, the relationships between the all-morphological traits were significantly positive. The correlation is significantly higher between weight and body measurements. This result is in agreement with the results of Ogah (2011). Indeed, the body weight increase with body conditions. This indicates that the good relationship between weight and body parameters.
Conclusion
Morphological and conformational differences have been investigated and further analyses are needed to determine selection strategies for breed conservation and traditional breed product differentiation. This study was conducted to describe the phenotypic variability of the local turkey in Northwest Tunisia. It thus appears that the population of the local turkey is expressed by a variety of feather colors. The white/black colors predominate. The values of measurements of quantitative traits vary with different phenotypes (beak length and thigh length). The data obtained from this study provide a basis for the selection and creation of powerful strains with desired traits. 
